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EMISSIONS TERMINOLOGY AND
NOMENCLATURE-SAE J1145 SAE Recommended Practice

J. Purpose-This SAE Recommended Practice was prepared to standardize 4.17 Simultaneous Oxidation Reduction Catalnt-A cata!\-st that si-
tcrminology and nomenclature in order to facilitate clearer understanding for multaneouslv oxidizes and reduces the. HC, CO. and':'\0, exhaust emissions.
engincering discussions. comparisons and the prcparation of technical papers. :\'OTE: For maximum catalytic efficiencics. the engine must operate over a "cry

2. Sco~-This recommended practice applies to nomencl'lIure of emissions narrow range of air-fuel ratios. usual!\- near stoichiometric conditions.
and emissions reduction apparatus as applied to I'arious engines and vehicles. 4.18 Space Yelocit~,-The exhal;st flow in ft" 'hr (m" 'sl. measured at

~Iodifying adjectil'es are omitted in some cases for the sake of simplicitv. standard temperature and pressure. di"ided by the eatalvst \"()lume in ft" (m:l )

Howe,·er. it is considered good practice to use such adjectives when they add equals the space \"l~locit\.

to c1arin' and understanding. 4.19 Substrate-A thermally stable ,material. usually catah-tically inert.
3, Auxiliary' Air S)'stm.. to which the acti"e catalyst is affixed. imbedded. or in some other way joined,

3.1 .-\ir Distribution :\lanifold-The ma,~folding which distributes and Pellets and monolith represent twu physical forms of substrate.
proportions air to the individual exhaust ports. :-;'OTE: Th" manifolding may 4.20 Three-\\'ay Catalyst-Vse Simultaneous Oxidation Redunion
consis.! of external tubing or integnll passageways. Catah'st.

3.2 Air Pump Dil'erter Yah'e-A "ah:e which interrups the dcli,'en' of 4.21 Wasl)coat-.-\ material applied to the subsu'at<: by th<: catalyst
air to 'the;exhaust p6rts~typically during veh'ide deceleration, ifi order ·to, . manjlfaeturer 'io pro,' ide increased surface area for depositin~ the catalyst.
pre"ent engine ba<:ktires. " 5. tMm;cii! Tnms

3.3 Air Injection Tube-.-\ tube in the cxhausl manil,)ld or cylinder head 5.1 Aldehyde-,-\ class of chemical compounds ha\'ing the ~eneral for-
which directs injected air from the ,air distribution manifold.to the "icinity of mula RCHO.:,wllere R is an alhl (aliphatic) or aryl (aromatic) radical.
the exhaust,val\'e, ", ' .- " ,5.2 Arom;ttics-A h"drocarbon ha"ing a rin/(-type structure with the

3,4 Ai~ I~jection Relief \·ah·e-.-\ pressurt· refief "ake. usuall\" i~l~gral general forinula CIIH"n- 6 and containing three double bonds in the rin~.
with the air pump or air pump di"erter I·al,·e. which limits the maximum 5.3 :\Ielhane-A h"drocarbon represented by the chemical formula CH•.
deli"ery pressure of the injected air. 5.4 :'IOaphthenes (Cycloparaffins)-,-\ h\"drocarbon haying a ring-type

3.5 Bypasl \'ah'e-Cse .-\ir Pump' Dil'crter \"al\-e. structure with onk sin/(Ie bonds between the carbon atoms,
3.6 Gul(> Yah:e-A "ake thaI brielh' admits a metered 1I0w of air to the 5.5 Olefin-.-\ hvdrocarbon ha"in/( a chain structure with one or more

intake manifold afler" sudden cibsui'e of the throttle. :'\OTE: This pre"ents an double bonds between two of the carbon aloms, The g'eneral formula is
O\'er-rich mixture bein~ caused when high vacuum e"aporates liquid fuel in CnH"u'
the manifold. 5.6 Oxides of :'IOitro/(en (:'I00x)-The sum tOlal of the nitric oxide and

-I, Cata!,.tic !€,'slems nitro~en dioxide in a sample expressed as nitro~en dioxide,
4.1 Base ~Ietal Cataly·st-.-\ catalyst in which the arti"e catah-tic male- 5.7 Paraffin-A hydrocarbon bal'ing a chain structure. and the general

rial is 00(" or more nOJl-lloblt: metals such as copper Of chromiuIn. formula CnH~n+ 2.
4.2 Catalyst-.-\ substance which accderates a chemieal reaction. but 5.8 Polynudear ,-\romatic Hydrocarbons (P:'IO.-\)-Rdati'·dl" high mo-

which itself unden~oes no pernlanelH cheInical change. ~OTE: For autnmoti'"e lee-ular wei~ht compounds synth{"sized in all cornbustion processes. They
emission control applicalions. cataksts promote either the oxidation of h"dro- comist of three or more fused carbocyclic rings. <:ach of which contains lil'e or
carbon (HC) and carbon monoxide (CO I. or the redurtion of oxides of six carbons. BellW! a)pnene has often been measured as an index to the total
nilrn~cn (:\'0,1 or both simultancoush. and was choscn becausc it is a potent carcinogcn.

4.3 Catalyst Poisoning-The deterioration of catakst eflicicncy when 6. Engint Hardwart
foreign materi'als-such as lead, phosphorus. or sulfur-are introduced to the 6.1 .-\ir Gap Pipes-Double walled exhaust pipes with eithcr all annular

e"t"lvtie COIll'erte!'. lessening or eliminating the chemical action or the eata- air space or other insulating material between two basicallv eonecntric pipes.
I"'ts 'on the exl,aust polluta~lts, ' 6.2 Air-ruel Ratio Control Device-A device which limits the amoun! of

4,4 Catal~1ie Com'erter-An assembly. including such major eompo- fue/to that which can be burned with the air a"ailable during acceleration of
nCtHS as a structural shell. substrate. and the catalyst matt'rial. Depending on a turbo<:har~ed diesel engine.
the t"pe of catalvst-oxidation. reduction. or dual-this assembk decreases 6.3 Anti-Dicsel DC"ice-A deYicc to close the throttle further or bloek
HC and CO emissions. or :\'0. emissions. or all three of these cxhaust pollu- the idle fuel within the carburetor when the ignition is turned oIl',
tants, 6.4 Breakerless Ignition System,-A jYstem which diflers principallY

4.5 Catalyst .-\ssembly·-Cse CatalYtic Converter. from a conventional ignition S\'stem in tne following two wal's. First. the
4.6 Catalytic Efficiency-The pefl-Clltagc or a giYcn exhaust pollutant cOlly('ntional calll and breaker POlllIS are replaced by a pulse generator.

that is changed into chemicallY difTerent species as a result of Ihe operation of Second_ a solid state electronic del·ice nses the pulse generator signal to s\l'itch
the catalysl.' ignition coil primary current on and off.

4.7 Conyersion EffieiencY-l'se Cala"·tic EffieienC\'. 6.5 Carburetor Deceleration Combustion Control \'ah-c-L'st· Fuel
4.8 Converter Bypass-,~ method fo;' routing exl;auSl gas around a Dece! \"ah·e.

cmalnic con"erter-typically to prel'ent cOIl\"Crtn damage due 10 excessive" 6.6 Closed-Loop Control-Cse Feedback S,·stem for Controlling .-\ir-
hill"h operating temperatures. Fue! Ratios.

4.9 Dual-Catal\'St S"stem-A s\,stelll thaI uses 1\1"0 catalvst beds, Ilnc 6.7 Coolant O"erride \"ahe-Cse Thermal \"acuum S\\itch,
oxidation and on.e r~duction. 10 de.cr~ase the He. co and :'\0; pollutants in 6.8 Deceleration Spark Ad"anee Control-A de"ice that ad"ances spark
the engine exhaust. These two beds Illay be packaged together or ill two timing during deceleration conditions.
separate containers. 6.9 Deceleration Throllie ~Iodulator-Adevice which regulates the rate

4.10 1.ight-Off Temperature-,The teillperature at whieh the catakst of closure of the carburetor throttle.
etlicienC\' reaches a ~i"en rate. 6.10 Dual Diaphragm Distributor-A distributor with two "acuulll dia-

4.11 ~Ionolithic Substrate-.·\ unitaf'y catah'st subslrate usuall, of hOIl- phragms which can either ad"allce or "etard spark timing depending on the
l'\Tolnb strunure. "acuum signals applied to it. :\OTE: Spark is often retarded at idle and during
. -1.12 :'IOoble ~'Ietal C.atal~·st-.-\ cata,,"st in which the active material is deceleration for emission control but advanced for pan-throtlle fuel et"Onomy.

made from a precious metal such as platinum. palladium, rhodium, or nil he- 6.11 Electronic Ignition System-L'se Breakerless l~nition System.
nium. 6.12 Exhaust Gas Recirculation (EGR)-A svstem which rcturns a

4.13 OxidationCataIY'st-A catalvst that promotes the oxidatic"ll1 of HC portion of the exhaust gases to the combustion chamber. The lower combus-
and CO to form water "'lpor and carbon dioxide. tion temperalures in turn reduce the formation of oxides and nitrogen.

4.1,1 Pelleted Substrate-.-\ catak,t substrate having such forms as peb- 6.13 EGR Control \"al,,'e-The 'ah-<: which controls the amount of
blcs. beads. small cylinders. or small spheres. recirculated exhaust gas entering the engine induction system,

4.15 Rare Earth Catal\"St-A calal,st in which Ihe act i"'. matcrial is a 6.14 EGR Vacuum Port-The carburetor P0rl or opening from which
filrc earth e1'elllCnt such a.~; lanthanum· and cerium. :\"UTE: The rare earth vaCUlIln to control the EGR system is sensC'd.
elements range in atomic number from :,i to il. 6.15 Exhaust Port Liner-.-\ sheet metal or ceramic component insertcd

4.16 Reduction Catalyst-:\ catalyst that promotes lhe chemical I'cduc- in the exhaust ports for the purpose of reducing heat losses from the exhaust
lion of nitrogen oxides t:'\(\1 bv reanion with carbon mOlloxidc (COl. free gas.
h\drogen (H,) or hydeocarbon (HC). Thc desired products of the chemical 6.16 rcedback System fur Controlling Air-Fuel Ratios-.-\ s"stem which
reanion are nitmgen gas. carbon dioxide. and water. uses feedback signal generated from an exhaust gas sensor to control the

air-fuel ratio of the combustion mixture,
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6.17 Fuel Decel Valve-A "al--e which uscs enRine vacuum durinR de­
celeration to either open the throttle slightly or to meter an additional amount
of air-fuel mixture from the carburetor ,around the closed throttle blades.
thereby providing more complete combustion.

6.18 Heat Shield-A device, usually a sheet metal shield. placed adja­
cent to a high temperature component (exhaust system) to protect the sur­
rounding environment.

6.19 Insulated Pipes-lJse Air Gap Pipes.
6.20 Lean Reactor-A thermal reactor that typically operates at air-fuel

ratios leaner than stoichiometric (air-fuel ratios greater than 15: I). Secondary
air not necessarily required,

6.21 Posith'e Crankease Ventilation (PCV)-A system which routcs
i'ases from the crankcasc (blowb,' and air) to the air induction system of the
engine,

6.22 PCV \'ahe-A \'al--e that regulates the flow of gases from the
crankcase into the intake manifold.

6.23 Proportional Exhaust Gas Recirculation-An EGR system designed
to recirculate a fixed percentage (based on engine air flow) of the exhaust gas.

6.24 Quick.Acting Choke-An electrical or mechanically operated de­
vice designed, to shorten t,he choking period during engine start,up,

6.25 Quick·Heat Intake :\Ianifold-An exhaust-heated intakc manifold
having relatively large crossover passages and. typicalh'.a thin sheet metal
section in the plenum floor. NOTF.: The sheet mctal floor may have fins.
eom'olutions or similar means to obtain ahigh rate of heat transfcr between
the crossO\'er exhaust and the intake charge. The objectivc of these manifolds
is to pro\Oide rapid intake rnixture \·\"armup by ,promoting evaporation of fuel

droplets,
6.26 Reactor Lint=r-A sheet IIH~tal or ceramic COlllpollt"nt inserted in the

thermal reactor for the purpose of reducing heat losses from the exhaust gas,
6.27 Rich Reaetor- ..\ thermal reactor that typicallv operatcs in the

range of air-fuel ratios richer than stoichiometric (air-fuel ratios less than
l.i: 1),

6.28 Spark Advance-The number of degrees before top dead center at
which the spark discharge occurs,

6.29 Spark Delay De"ice-Calibrated restrictor in the vacuum advance
hose which delays the vacuunl spark ad\"ance.

6.30 Spark Port-The carburetor port from which vacuum to wntrol the
distributor spark ad,'ance is sensed,

6.31 Speed Controlled Spark-A system_ generally used with an auto,
matic transmission. that controls the \"aClIUm to the distributor pf(:venlin~

\'aCUUnl ad,"ance below a selected \Thicle spccd.
6.32 StO\'e-The portion of the intake manifold which is heated by

exhaust gases,i\"oTE: This term may also denote a system which heat, carbu­
retor inlet air by passing it over the exhaust manifold. \lav also denote a heat
exchanger that supplies hot air to the bimetal coil of an automatic choke
(choke stm'e),

6.33 Temperature Modulated Air Cleaner-,-\n inlet air ,,'stem. usual'"
consisting of a stove, tubes. and control \Oake. for conlrnllin~ the temperature
of the air entering the carburetor within a specified ran'{e,

6.34 Thermal Reactor-An enlarged exhaust manifold-often ",ith in,
terior flow passages and :01' insulation-I hat permits the combustion process
to continue after the exhaust gases lea\'e the engine comhustion chambers.
XUTE: The reactor retains the exhaust ~ases at a hiqh tenlperatufe for the time
required to oxidize HC and CO,

6.35 Thermal Vacuum Switch-:\ coolant temperature sensin'{ \'acuum
control ,'alve which modulates distributor and t:GR ,'acuum to increase spark
ad,"ance either as an override Of protection dc,'icc.

6.36 Transmission Regulated Spark,-Cse Transmission Spark Control
, 'al\"(',

6.37 Transmission Spark Control '·al\'e-.-\ s'ahT thaI routes manifold
vacuum to tht' distributor advance unit only when transmission is opcratint; in
one Of more specific dri\'t" ~("ar rat ins.

6.38 Yacuum Control Yalve-L:se Thermal Yacuum Switch,
6.39 \'enturi Yacuum ..\mplifier- ..\ devil'C which amplifies, carburetor

venturi ,'acuum in order to modulate manifold vacuum til control the EGR
,'al\'e,

7. E..hausl Emissions
7.1 Black Smoke-Part ides composed of carbon (soot J, usualh' Irss than

1 ,urn in sizt'o which ha\T escaped the ell~inc's ('oillbustion process,
7.2 Brake Specific Emissions-\I,lSs ('{rams or pounds) Ill' pollutant

emitted per brake horsepower hour,
7.3 Diesel Smoke-Particles, including aerosols, suspended in the en­

gine's gaseous exhaust stream which obscure. reflect. and or refract light.
7.4 Emission Index-Grams of pollutant emitted per kilo~ram of fucl

burned,
7.5 Exhaust Emissions-Any substance (btll normallv limited to pollu­

tants) emitted to the atmosphere from anv opening downstream from the
exhaust pOri of the combustion chamber of an en"ine.

2

7.6 Parts per Million Carbon (ppmC)-The mole fraction times 10" of
hydrocarbon measured on a methane equivalence basis,

,7.7 White and Blue Smoke-Particles composed of essentially colorless
liquid (droplets) which reflect and refract the observed li!(ht. !'Ion: The
observed cqlor results from the refractive index of the liquid in the droplets
and the droplet size. \Vhite smoke is usually due to condensed water "apor or
liquid fuel droplets, Blue smoke is usu,!-lIy due to droplets resultinR from the
incomplete burning of fuel or lubricating oil.

8. Evaporative Emissions
8.1 Carbon Canister for Evaporative Emissions-A component of an

evaporati,'e control system which is used to collect and store evaporative
hydrocarbon emissions from the fuel tank and/or carburetor.

8.2 Charcoal Canister-Cse Carbon Canister for Evaporati,'e Emissions,
8.3 Diurnal Breathing Losses-Fuel vapors emitted durin~ the con­

trolled increase in fuel tank temperature, :S;OTE: This temperatur<' increase
simulates the daily range of ambient temperatures which fuel tanks experience
in service.

8,4 Evaporati\'t' Emissions-Fuel \'apors emitted into the atmosphere
from the fuel system. that is. gas tank. carburetor, etc.. of the \'eh ide,

8.5 Fuel Tank Check Yal\'e-A mechanieal device at the fuel tank
which pre,'ents liquid fuel from entering the evaporative storage system,

8.6 Hot 'Soak Losses-Fuel vapors emitted during a specified period
beginning immediately after the engine is turned off.

8.7 Purge \'alve-A vacuum or electrically actuated device in the evap­
orati,'e emission control system used to release entrapped hydrocarbons to the
engine induction system.

8.8 Refueling Emissions-Hydrocarbon emissions that can occur durin"
filling of the vehicle fuel tank, :'IOTE: These emissions are made up of dis­
placed fuel tank vapor. entrained droplets in this ,·apor. liquid spillage, and
nozzle drip during insertion and remO\'al of the nuzzle from the filler neck,

8.9 Running Losses-Fuel vapors emilled during operation of the vehi­
cle under the speeified test schedlile,

8.10 Vapor Canister--Use Carbon Canister for Es'aporati"e Emissions,
8.11 Yapor Separator-:\ trap in the evaporative emission control system

to pre,'ent liquid fucl from passing into the vapor stora"e de,'ice,
9. Fuel S)'stems

9.1 Fiiler Tube Restrictor- ..\ de,'ice in the fucl tank filler pipe that will
only admit a small diameter fuel filler nozzle dispensing non-kaded fuel.'

9.2 Fuel Filler Cap-The cap on the fuel filler tube which normally
provides a positi\-e seal and may contain relief valves for pressure and vaCUUln
,-enting.

9.3 Fuel System-A system consisting-of fuel tank. fuel lines. pump.
filter. vapor return lines. carburetor or injection components. fuel system vents
and e,'aporati,'e emission control devices.

10. General
10.1 Curb \\'eight-The manufacturer's est'imated weight of the "ehicle

in operational status with all standard equipment, the weie:ht of fuel at
nominal tank capacity, and the \\eight of optional equipment.

10.2 Diesel Engine-Any eompression ignition internal combustion en­
gine. using the basic diesel cycle, that is, combUslion resulls from the spraying
of fuel into air heated by compression.

10.3 Gas Turbine Engine--AIl\' engine using the basic gas turhine or
Brayton cycle consisting of adiabatic compression, constant pressure heating,
and adiabatic expansion.

10." Gross Yehicle "'eight (gvw)-The manufacturer's gross weight
rating. consisting of the curb weight plus pay load.

10.5 Heavy Duty Engine-Am' en'{ine which the engine manufacturer
could reasonably expect to be used for motive power in a hean'-duty vehicle,

10.6 Heavy-Duty Yehic1e-.-\ny motor vehicle designed primarily for
transportation of property and rated at more than 6000 lb (27.22 kg) g-vw or
designed primarily for transportation of persons and having a capacity of more
than 12 persons.

10.7 Light.Duty \'ehide-A motor vehicle having a rating of 6000 Ib
(2722 kg) g-'w or less and designed primarily for the transportation of persons
on a street or highway and has'ing a capacity of 12 persons or less,

10.8 Light-Duty Truck-A motor vehicle having a rating of WOO Ib
(2722 kg) g-'w or less and designed primarily for the transportation of property
or designed for off-street or off-highway use,

10.9 Loaded \'ehide Weight-The manufacturer's estimated weight of a
vehicle, in operating condition. For the purpose of emission testin'{, it is the
curb weight of a light.duty ,'ehicle plus JOG Ib (136 kg).

10.10 Spark Ignition Engine-Am' spark ignition interhal combustion
engine using the basic Otto cycle, that is. combustion results from an electrical
spark in a hmllogeneous air-fuel olixture.

10.11 Yehicular Diesel Engine-Any compression ignition internal com­
bustion engine of less than 1000 hp (745700 \\,) used to propel on-land.
nonrail. mobile equipment.
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